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Indian Standard 

SPECIFICATION FOR 

PUSH-BUTTON TYPE SWITCHES FOR 

AUTOMOTIVE VEHICLES 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Insti- 
tution on 5 June 1980, after the draft finalized by the Automobile 
Electrical Equipment Sectional Committee had been approved by the 
Electrotechnical Division Council. 

0.2 This standard does VM.Gt recommend any envelope dimensions of push* 
button switches but to facilitate interchangeability only the panel cut out 
dimension is specified. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
iS ; 2-1960*, The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

i.i This standard specifies the basic mechanical and electrical require- 
ments and methods of tests for push-button type switches for use in 
automotive vehicles. These switches are normally used for starters, 
heaters, etc. 

1.2 This specification does not cover the requirements for horn switches. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply, 

2.1 Rated Voltage — The operating voltage specified by the manu- 
facturer at which the switch is designed to operate satisfactorily. 



♦Rules for rounding off numerical values ( revised )» 
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2.2 Rated Current — The maximum current specified by the manu- 
facturer at which the switch is designed to operate satisfactorily. 

2.3 Type Tests — Tests carried out to prove conformity with the speci- 
fication. These are intended to prove the general qualities and design of 
a given type of push-button switch. 

2.4 Acceptance Tests — Tests carried out on samples taken from a lot 
for the purpose of acceptance of the lot. 

2.4.1 Lot — All push-button type switches of the same type, design 
and rating, manufactured by the same factory during the same period, 
using the same process and materials, offered for inspection at a time 
shall constitute a lot, 

2.5 Routine Tests — Tests carried out on each push-button type switch 
to check requirements which are likely to vary during production. 

3- RATINGS 

3.1 The rated voltage and rated current shall be as specified by the 
manufacturer. 

4. DIMENSIONS 

4.1 The panel cut out for mounting of push-button switches shall be 
circle of diameter 23 mm. 

5. MATERIAL AND CONSTRUCTION 

5.1 Materials — All materials used in the construction of the switch shall 
be suitable for tropical use. 

5-2 Construction — The switches shall be so designed and constructed 
as to be mechanically robust and free from any operational difficulties. 
They shall function safely and reliably under the conditions of vibrations, 
shocks, etc, met with during normal installation and use. They shall have 
adequate resistance to corrosion, heat and humidity. 

6. MARKING 

6.1 Each push button switch shall be distinctly and indelibly marked with 
the following: 

a) Name and/or trade-mark of the manufacturer, 

b) Terminal numbers, 

c) Ratings, 
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d) Part number, 

e) Month and year of manufacture, and 

f) Country of manufacture, 

6*1.1 The push-bution Switches may also be marked with the IS! 
Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard, under a well-defined system of inspcctionj testing 
and quality control which is devised and supervised by ISI and operated by the pro- 
ducer. ISI marked products are also continuously checked by ISI for conformity 
to that standard as a farther safeguard. Details of conditions under, which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution. 

7. TESTS 

7.1 Classmcation of Tests 

7*1.1 Type Tests — The following shall constitute type tests: 

a) Visual examination ( see 7.2 ); 

b) Measurement of dimensions ( see 7.3 ); 

c) Performance and continuity test {see lA ); 

d) Flash test ( see 7.5 ); 

e) mV drop test ( see 7.6 ); 

f ) Insulation resistance test ( see 7.7 ); 

g) Endurance test ( see 7.8 ); 
h) Vibration test ( see 7.9 ); 
j ) Dry heat test ( see 7.10 ); 

k) Test for water spray ( see 7,11 ); 
m) Drop test ( see 7.12 ); 
n) Dust test ( see 7.13 ); 
p) Test for salt spray ( see 7.14 ); and 
q) Low temperature test [see 7.15). 

7.1.1.1 Criteria for approval — Ten samples shall be submitted for 
testing together with the relevant data. The testing authority shall issue 
a type approval certificate if the push-button switches are found to comply 
with the requirements of tests given in 7.1.1. 
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7*1,1*2 All samples shall be tested for: 

a) Visual examination {see 7 •2); 

b) Measurement of dimensions (see 7.3 ); 

c) Performance and continuity test ( see 7.4 ); 

d) Flash test ( see 7.5 ); 

e) mV drop test ( see 7.6 ); and 

f ) Insulation resistance test ( see 7.7 ), 

The samples shall then be subjected to tests in the following manner: 

g) Endurance test ( see 7.8 ) 3 samples 
h) Vibration test ( see 7.9 ) 1 sample 
j ) Dry heat test ( see 7.10 ) 1 sample 
k) Test for water spray ( see 7A1) 1 sample 

m) Drop test ( see 7.12 ) 1 sample 

n) Dust test ( see 7.13 ) 1 sample 

*%^ Tiact fnt* c5tlt cnrav f vpp 7.14 ^ 1 samnle 

y^j ^ — . *«* ^^^^j ^ -•*, f . ^ — 

q) Low temperature test ( see 7.15 ) 1 sample 

7.1.1.3 In case of failure of one or more type tests, the testing 
authority may call for fresh samples not exceeding twice the number of 
original samples and subject them to the test(s) in which failure occurred. 
If, on repeat tests no failure occurs, the tests may be considered to have 
been satisfactory. 

7.1.2 Acceptance Tests — The following shall constitute acceptance tests: 

a) Visual examination ( see 7.2 ), 

b) Measurement of dimensions (^^^7.3), 

c) Performance and continuity test [see 7.4 ), 

d) Flash test ( see 7.5 ), 

e) mV drop test ( see 7.6 ), and 

f ) Insulation resistance test ( see 1*1 ). 



7.1.2.1 Sampling scheme and criteria for acceptance — The number of 

the manufacturer 
given in Appendix A. 



and the manufacturer. However, a recommended plan of sampling is 
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7.1.3 Routine Tests — The following shall constitute routine tests: 

a) Visual examination ( see 7.2 ), 

b) Measurement of dimensions {seeT.3)^ 

c) Performance and continuity test ( see lA ), 

d) Flash test ( see 7.5 ), and 

e) mV drop test ( see 7«6 ). 

7.2 Visual Examination — The switch shall have a smooth finish and 
a proper assembly. 

7.3 Measurement of Dimensions — The push-bufcton shall comply 
with the dimensions given in the manufacturer's outline diagram. 

7.4 Performance and Continuity Test — The force required for 
pressing the push-button knob to establish contact shall be between 7 and 
20 N. With the switch knob depressed, the continuity between terminals 
shall be checked. Continuity shall break when the switch knob is 
released. 

7.5 Flash Test — The push-button switch shall be subjected to a flash 
test with an ac voltage of 250 V rms at a convenient frequency between 
40 and 60 Hz for a period of 5 seconds between the insulated terminal 
and the body. 

7.5.1 Requirement — The contact shall satisfactorily withstand this test 
without arcing or puncture. 

7.6 mtV Drop Test — The switch shall be connected in a suitable circuit 
adjusted to pass lOA through the contacts. The voltage at the terminals 
shall be maintained at 7, 14 and 28 V for switches rated at 6, 12 and 24 V 
respectively. Three consecutive voltage drop readings ( due to contact 
resistance ) between the terminals shall be noted after depressing the 
push-button with a force of 20 N. 

7.6.1 Requirement — The average value of mV drop shall not exceed 
the following values: 

a) Before endurance and environmental tests 80 mV 

b) After endurance and environmental tests 300 mV 

7.7 Insulation Resistance Test — With 500 V dc applied at 27*^0 
between the body and any terminal or between the terminals, the value of 
the resistance shall be not less than 1 MQ. 
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7*8 Endurance Test — The switch shall be tested for operational 
endurance at the rated voltage and current. The travel time from one 
position to the other shall be O'l to 0'5 seconds. The dwell time in each 
position shall be 1 to 2 seconds. The switch shall complete 30 000 
operations. The switch shall then be allowed to cool down to room 
temperature. 

7.8.1 Requirement — The svvdtch shall comply with the requirements of 
visual examination (7,2)5 performance and continuity test (7.4), and 
mV drop test (7.6). 

7*9 Vibration Test — The switch shall be rigidly mounted on a suitable 
vibrating machine capable oi producing simple harmonic motion and 
subjected to the following conditions of vibration: 

Total lift 1*5 mm 

Frequency cycle 10-55-10 Hz in 1 minute 

The frequency shall be varied continuously and the vibration shall 
continue for not less than I hour for each of the three axes of the switch. 

7.9.1 Requirements — The switch after vibration test shall meet the 
requirements of visual examination ( 7.2 ) and mV drop test ( 7.6 ). 

7.10 Dry Heat Test — The test shall be carried out in accordance with 
IS : 9000' ( Part IlJ/Sec 5 )-1977*. The test chamber temperature shall be 
55 ± 2°G. The recovery period shall be 2 hours. 

7.10.1 Requirement — The switch after the dry heat test shall meet the 
requirements of performance test ( lA ) . 

7.11 Test for Water Spray — This test is to be carried out in accor- 
dance with IS : 2106 ( Fart XI )- 19651. Ihis test shall be carried out 
only on those switches which are covered with rubber cap. 

7.11.1 Requirement — The switch shall then comply with the require- 
ments of performance and continuity test ( 7.4 ). 

7.12 Drop Test — This test is to be conducted according to IS : 2106 
( Fart IX }-19644:. This test shall be carried out with packing recommen- 
ded by the manufacturer. 



♦Basic environmental testing procedures for electronic and electrical items : Part III 
Dry heat test, Section 5 Dry heat test for dissipating items gradual change of 
temperature. 

fEnvironmental tests for electronic equipment : Part XI Water spray test. 

{Environmental tests for electronic equipment : Part IX Drop test. 

8 
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7.12.1 Requirement — At the end of the test, the switch shall comply 
with the requirements of visual examination (7.2), performance and 
continuity test (7.4). 

7.13 Dust Test This test is to be conducted according to IS : 2106 

(Part XII )-1965*; 

7.13.1 Requirement — At the end of this test, the switch shall pass 
performance and continuity test ( 7.4 ). 

7.14 Test for Salt Spray — This test shall be carried out in accordance 
with IS : 2106 ( Part XVIII )-l973t. 

7.14.1 Requirement — The switch after salt spray test shall meet the 
requirements of visual examination ( 7.2 ) and mV drop test ( 7.6 ), 

7.15 Low Temperature Test — The test shall be carried out in 
accordance with IS : 9000 ( Part Il/Sec 4 )-1977J. The temperature 
severity for this shall be —25 ± yC and the recovery period shall be 
2 hours. 

7.15.1 Requirement — The switch after the low temperature test shall 
meet the requirements of performance test ( 7.4 } and mV drop 
test ( 7.6). 



APPENDIX A 

{Clause 1A2A ) 

SAMPLING OF PUSH-BUTTON TYPE SWITCHES 

A-1. LOT 

A-1.1 In any consignment all the push-button switches of the same type 
and manufactured in the same batch, shall be grouped together to 
constitute a lot. 

A-1 .2 From each lot, samples shall be taken and tested for acceptance 
test. If a push-button switch fails in any one of the acceptance tests, it 
shall be called a defective. 



♦Environmental tests for electronic equipment ; Part XII Dust test. 
tEnvironmental tests for electronic equipment : Part XVIII Salt mist test. 
JBasic environmental testing procedures electronic and electrical items : Part II 
Cold test. Section 4 Cold test for heat dissipating items with change of temperature. 
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A-2. SCALE OF SAMPLING 



A-2.1 The number of push-button switches to be selected from a lot, shall 
depend upon col 1 and 2 of Table 1. 



TABLE 1 SAMPLE SIZE AND CRITERL4 FOR CONFORMITY 


Lot Size 

N 


Sample Size 
n 


Pebmissible Number of 
Defectives 


(1) 


(2) 


(3) 


Up to 200 


13 


1 


201 to 300 


20 


1 


301 „ 500 


32 


2 


501 „ 800 


50 


3 


801 „ 1 300 


80 


5 


1 301 and above 


125 


7 



Note — The sampling plan recommended here assures that lots with 
2*5 percent or less defectives would be accepted most of the times. 

A-2.1.1 The push-button switches shall be selected at random. In order 
to ensure the randomness of selection, the Drocedures siven in IS : 4905- 
1968*, shall be followed. 

A-3. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

A-3.1 The push-button switches selected as per col 1 and 2 of Table 1, 
shall be tested for all acceptance tests ( see 7.1.2.1 ). If a push-button 
switch fails in any one of the acceptance tests, it shall be called a defective. 
A lot shall be considered as conforming to the specification if the number 
of push-button switches failing to satisfy any one of the acceptance tests, 
shall not exceed the corresponding permissible number of defectives ( see 
col 3 of Table 1 ). 



♦Methods for random sampling. 

10 



